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Abstract Although both improved risk communication and the building of social
capacities have been advocated as vital ways to increase societies’ resilience towards
natural hazards across the world, the literature has rarely examined the ways in which these
two concepts may integrate in theory and practice. This paper is an attempt to address this
gap in a European context. It begins with a conceptual discussion that unites the literature
on risk communication with the literature on social capacity building. We then use the
insights from this discussion as a basis to conduct a review of 60 risk communication
practices from across Europe. This review indicates a gap between theory and practice
because, whilst the literature highlights the importance of integrated and coordinated
communication campaigns featuring both a one-way transfer and a two-way dialogue
between the public, stakeholders and decision-makers, the majority of the communication
practices reviewed here appear to be relatively disparate initiatives that rely on one-way
forms of communication. On the basis of these findings, we conclude by making some
recommendations for the way in which such practices could be improved in order to be
more supportive of social capacities across Europe.
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1 Introduction
Communication on natural hazard1 risks has grown to be an important strand of risk
research and management. In Europe, communication on risks has been enshrined as a
fiduciary responsibility of official bodies in a number of policy documents such as the
Seveso II Directive (Directive 96/82/EC), the Water Framework Directive (Directive
2000/60/EC) and the European Union Directive on the Assessment and Management of
Floods (Directive 2007/60/EC).
In theory and practice, risk communication may serve a range of objectives, with
awareness raising, knowledge transfer and the provision of behavioural advice figuring
most prominently across the risk literature. However, in this paper, we argue that the
existence of such knowledge on natural hazards—in terms of the risks involved, how to
prevent, prepare for and behave during hazard events, and how to recover afterwards—can
also be understood as a form of social capacity.
Social capacity building has been identified and promoted as a critical way to increase
societies’ resilience towards natural hazards (e.g. Adger et al. 2005). Social capacities are
abilities, skills and competences that help people to better prepare for, respond to, recover
from or adapt to the negative impacts of natural hazard events (Kuhlicke et al. 2010). The
Hyogo Framework for Action 2005–2015, for instance, stipulates that resources should be
allocated for ‘awareness-raising initiatives and for capacity-development measures’ (UN/
ISDR 2006, p 5) to assist individuals and organisations in dealing with the increasing risk
and occurrence of natural hazards—particularly those which are weather-related. However,
the links between social capacity building and risk communication are not generally dis-
cussed in the natural hazards literature. This is problematic given that both social capacity
building and risk communication are now understood to be key objectives in building
resilience to natural hazards. For example, risk governance has been argued to provide the
framework for social capacity building with risk communication being conceptualised as
one key process through which social capacities are developed (Kuhlicke et al. 2011).
We argue that risk communication may help to create an environment that is conducive
for the building of social capacities at the level of individuals, communities and risk-
managing organisations (also see Kuhlicke and Steinfu¨hrer 2010) in relation to natural
hazards. However, our review of a diversity of risk communication practices across Europe
indicates that, as yet, knowledge on which forms of communication are suitable to target-
specific social capacities is rarely translated into action on the ground. Furthermore, as
Kuhlicke and Steinfu¨hrer (2010) observe, whilst there is a long-standing call for capacity
building in the context of developing countries, Europe has only recently acknowledged
such links in relation to natural hazards. This paper aims to explore the interrelationship
between risk communication and social capacity building within the research literature and
natural hazards management to derive recommendations for a more efficient risk
communication.
We draw on work carried out as part of CapHaz-Net (www.caphaz-net.org), an FP7-
funded research project that aims to create a European-wide network of social scientists
1 We define natural hazards as a general term for all gravitational, meteorological and seismic processes that
might cause harm to people and material assets. Natural hazard risks denote risks caused by natural hazards,
either as discrete hazards (e.g. single avalanche) or as multi-hazards (e.g. debris flow induced by landslide).
Risks that arise from technical facilities affected by natural hazards (e.g. chemical accidents due to earth-
quakes) are excluded from this paper.
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and practitioners to explore the social dimensions of natural hazards. Specifically, CapHaz-
Net aims to better understand the relationship between social capacity building and well-
established fields of research such as risk perception, social vulnerability, risk governance
and risk communication.
The paper is organised as follows. We begin by exploring the relationships between
social capacities and the different purposes and theoretical models of risk communication.
Following the overall approach of CapHaz-Net, we focus on communication taking place
between decision-makers, stakeholders and the public. Subsequently, we describe the
methodology of our research and present a review of 60 natural hazard-related risk
communication practices in Europe. We follow this review by highlighting current chal-
lenges and conclude with recommendations for communication strategies and future
research.
2 The current state of risk communication
Risk communication is becoming an increasingly important activity in response to the
changing nature of risk governance. Today, natural hazard management is moving beyond
attempts to simply find solutions or provide emergency responses towards more integrated
models that stress prevention and preparation (Walker et al. 2010a; Mileti 1999).
Accordingly, communication must serve multiple purposes and functions throughout the
hazard cycle (i.e. prevention/preparation, warning, emergency response and recovery) and
ideally span all successive phases of risk management, from the framing or assessment of
the risk situation to the implementation and evaluation of measures (Renn 2005). This shift
brings new challenges for communication as it must be tailored to a variety of purposes and
actors (state and non-state agencies, organisations, stakeholder groups, the public) at dif-
ferent spatial scales. A focus on prevention also underlines the need for capacity at the
level of individuals, communities and organisations to proactively prepare them for haz-
ardous events. Moreover, different hazards may require different risk communication goals
and tools (e.g. Ho¨ppner et al. 2010).
Risk communication is thus an increasingly complex activity which is moving beyond
the one-way provision of information and the building of trust in risk-managing bodies
towards a two-way exchange of knowledge and views throughout the risk cycle (see
Fig. 1).
Having considered general trends and approaches to risk communication, we now
introduce the concept of social capacity and explore the ways in which different forms of
communication might contribute to a range of social capacity types.
3 Linking social capacities and risk communication
Social capacities refer to the abilities, skills and internal resources of an individual, group
or organisation to successfully anticipate and respond to external stressors such as haz-
ardous events (also see Kuhlicke and Steinfu¨hrer 2010). They can thus be distinguished
from what others have labelled ‘physical/material’ capacities, such as the creation of flood-
resistant buildings, or economic capacities, such as having the financial means to rebuild
infrastructures (Anderson and Woodrow 1989; Bollin and Hidajat 2006). Social capacity is
multi-faceted and, based on the literature and discussions within CapHaz-Net (e.g.
Anderson and Woodrow 1989; Fichter et al. 2004; Powell and Colin 2009; Gupta et al.
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2010), we suggest subdividing the concept further into four key elements: knowledge
capacities, attitudinal/motivational capacities, social/organisational capacities and emo-
tional/psychological capacities (see Table 1 for description of social capacity types).
3.1 Evidence for the effects of communication on social capacities
There are many studies debating the merits of communication and trying to establish which
formats of communication may be most effective (e.g. Faulkner and Ball 2007; Ferna´ndez-
Bilbao and Twigger-Ross 2009; Kashefi and Walker 2009; Bier 2001). Based on this broad
body of work, we argue that risk communication is one pivotal way to build social
capacities within a society. In the following, we summarise the ways in which commu-
nication may impact on the four social capacity types listed in Table 1.
Fig. 1 Objectives of risk communication before, during and after a hazard event (adapted and extended
from the Swiss National Platform for Natural Hazards PLANAT, see www.planat.ch)
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3.1.1 Knowledge and attitudinal/motivational capacities
Many communication efforts seek to increase people’s knowledge and awareness about
various hazards and, ultimately, get them to alter their behaviour before, during and after a
hazardous event. Research on which formats of communication (quantitative/qualitative,
printed/computer-mediated/face-to-face, etc.) are ‘best’ at building up knowledge have
produced ambiguous results and mainly reveal that the preferred formats depend on the
purpose of the communication effort (Bier 2001). For example, Moser (2010, p 41)
summarises that ‘face-to-face communication tends to be more persuasive and impactful’
in changing attitudes and behaviour than mass-media(ted) communication. Older people in
the United Kingdom also reacted more positively to a knock on their door by flood wardens
than to some flood warning technologies (e.g. dial-and listen flood warning services),
which they found less user-friendly (Parker et al. 2009).
At least as relevant as the format is the content of the communicated information. In the
context of climate change, Spence and Pidgeon (2010) have recently shown that different
framings (e.g. loss or fear frames vs. gain frames) might be needed for promoting the
acceptance of mitigation measures on one hand and triggering specific behaviours on the
other. Whilst gain-framed messages (i.e. messages that focus on the positive consequences of
action) tend to be more effective in promoting acceptance of climate change mitigation
measures, loss frames can be more effective in motivating people to seek further information
on their personal vulnerability, for example, whether their homes are at risk from flooding.
Lakoff (2010, p 79) argues that good communicators need to combine frames and messages
‘that are needed in the long run, as well as those needed to battle the right-on issues of the day’.
One of the lessons for risk communication on natural hazards is that the effectiveness of short-
term communication frames, such as immediate warning, may depend on the prior effec-
tiveness of long-term frames aimed at better preparing people for future events.
Table 1 Types of social capacity building (adapted and extended from Kuhlicke and Steinfu¨hrer 2010;
Ho¨ppner et al. 2010)
Types of social capacities Description
Knowledge capacities Knowledge about the hazard and the risk
Knowledge about how to prepare for, cope with and recover from hazardous
events
Knowledge about other actors involved in the handling of hazards
Knowledge of formal institutions such as legal frameworks and laws
Knowledge about values, norms and beliefs of different actors
Attitudinal/motivational
capacities
Awareness of hazards and risks
Motivation to prepare for, prevent and recover from the adverse impacts of
natural hazards
Willingness to learn about risks and hazards and to comply with advice
Self-efficacy beliefs, that is, ‘people’s judgements of their capabilities to
organise and to execute courses of action’ (Bandura 1986, p 391) that make
them less vulnerable to the adverse impacts of natural hazard events
Social/organisational
capacities
Communication skills and ability to establish and maintain trustful relationships
Organisation skills
Networking and cooperation abilities
Emotional/mental
capacities
Psychological resources and abilities that are needed to cope with stress or
anxiety and to prevent trauma, for example, stress management skills, ability
to regulate emotions
People’s ability to self-assess the impacts of hazardous events on their mental
and emotional health and their need for support
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Other authors argue that risk communication reaches the target groups best if it
addresses relevant aspects of their mental models of risk situations, their personal problem
frames (Kolkman et al. 2007; Rowan 1994) and salient cultural frames (Uskul and
Oysermann 2010). Similarly, Manojlovic and Pasche (2008) show that appealing to personal
emotions and experiences is key to raising people’s interest in risk-related information.
Assessing what the intended target audience knows, believes and values is therefore a key
requirement for designing effective risk communication messages (Bier 2001).
Meanwhile, dialogical forms of risk communication appear to be able to change atti-
tudes towards planning measures. For example, the evaluation of a consensus-building
process in the context of a Swiss river restoration project revealed that the process not only
resulted in stronger support for the negotiated project, but also of river restoration projects
in general (Buchecker 2008). However, a number of authors (Buchecker et al. 2010; Heath
and Palenchar 2000; Ho¨ppner et al. 2005, 2007) argue that, for communication to actually
develop impact, regular efforts are needed, rather than one-off campaigns.
However, communication is not the only factor. For example, Weiss et al. (2010) stress
that specific emergency training is needed to help people transfer their knowledge and
motivation into action.
3.1.2 Social/organisational capacities
There are few systematic evaluations of the effects of communication on social networks
and people’s capacities to establish trustful relationships. The majority of studies focus on
short-term effects, so there is considerable uncertainty about the longer-term persistence of
these effects (Buchecker et al. 2010).
Across research fields, it is widely held that communication is a way to build or regain
people’s trust in decision-makers or other stakeholder groups (Kasperson et al. 1992;
Slovic 1993; Beierle and Konisky 2000). However, it is also often assumed that one-way
communication can achieve trust building only to a very limited degree (Parker et al. 2007)
and empirical studies have confirmed this, particularly in terms of rebuilding trust (Conchie
and Burns 2008).
Quasi-experimental studies in the context of landscape planning also revealed that, in
short-term, two-way communications too, trust in the organising institutions only increased
if the processes were high quality and well-legitimised (Buchecker et al. 2010; Ho¨ppner
et al. 2007). There is also some evidence that two-way communication contributes to other
aspects of social capital and relationships. Long-term monitoring of a watershed partner-
ship in the United States appeared to show that mutual understanding amongst stakeholders
and the quality of their relationships gradually increased and fully developed only after a
period of 4 years (Leach et al. 2002).
In conclusion, then, the literature shows limited but consistent evidence that risk
communication—particularly in its two-way format—has positive effects on people’s
ability to establish and maintain trustful relationships. Two-way communication further-
more develops communication skills that are vital for networking and cooperation amongst
individuals and organisations.
3.1.3 Emotional/mental capacities
There is growing evidence for the adverse psychological impact of natural hazards on
human health. Studies show that short-term effects such as apathy, stress and fatigue can
result in long-term post-traumatic stress disorders (e.g. Neria et al. 2008), depression and
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anxiety. People may also feel isolated and their economic productivity may be compro-
mised (Cook et al. 2007). It is argued that such psychological effects can hinder quick
recovery from hazardous events and also reduce people’s ability to mobilise and to enact
their knowledge on how to behave in emergencies and times of crisis (e.g. DeSalvo et al.
2007). Experiences from climate change communicators suggest that building positive
emotional capacities requires a language that is optimistic and energetic rather than pro-
voking fear and powerlessness (Ereaut and Segnit 2006; Futerra 2010).
Within the hazards field too, positive emotional and mental capacities such as agency,
hope, optimism, stress resistance and the ability to regulate emotions (Zautra et al. 2008;
Neria et al. 2008) are thought to be vital for increasing psychological robustness before a
hazard hits. Such capacities ideally reduce the frequency and severity of the adverse effects
on health and support task-related responses rather than emotional responses to stressful
events (Neria et al. 2008). Basic skills of stress management or specific coaching pro-
grammes at the community level can be one way to better prepare people for psycho-
logically demanding situations.
However, research also shows that these resources of psychological resilience are
strongly entangled with the other three capacity types, leading to different framings of the
problem. For example, social relationships and networks are seen as vital for people’s
emotional stability and mental robustness as they can produce positive feelings of social
connectedness and support (Berkman and Glass 2000; Rowe and Liddle 2008), whilst
feelings of personal control support positive emotions and might counteract apathy and
increase stress resistance (Pearlin and Schooler 1978; Reich and Zautra 1990). One way to
stimulate people’s sense of control and reduce anxiety is to provide them with knowledge
on how to act in critical situations. Building knowledge on the negative psychological
impacts of such situations enables people to read the signs of such changes in themselves
and others.
Yet, research on people’s long-term recovery from hazards also urges extreme caution
around considering the ‘mental health’ impacts of a disaster in isolation from the many
other factors at work in the situation (Whittle et al. 2010, Walker et al. 2010b, Mort et al.
2004). These studies show that the best way of helping people with the mental and
emotional impacts of the disaster is to help them solve the practical problems that are
preventing them from getting their lives and homes back on track. Such help may, of
course, include the development of more effective forms of communication—particularly
as a key stressor for many people is not being able to have a regular and productive
dialogue with the organisations who are dealing with their case.
Consequently, whilst the number of studies grows, research on how and whether
communication can contribute to emotional and mental capacities is still very limited and
there is disagreement amongst researchers on this matter.
The foregoing discussion has provided an initial exploration of the links between risk
communication and the four kinds of social capacities highlighted in Table 1. We have
shown that, depending on the specific purpose of communication, different formats of
communication (quantitative/qualitative, printed/computer-mediated/face-to-face, etc.) and
frames (e.g. loss or fear frames vs. gain frames) can be most effective in increasing
people’s knowledge and their motivation to act. Dialogical and long-term communication
also appear to be particularly suited to influencing people’s attitudes towards planning
measures and increasing their social/organisational and emotional/mental capacities. We
now draw on this brief review to discuss how different approaches to risk communication
in the field of natural hazards might create an environment that is conducive to the
development of social capacities.
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3.2 Theoretical approaches to the communication of natural hazards and their links
to social capacities
A burgeoning literature has advanced an array of conceptual approaches to risk commu-
nication, each stemming from a somewhat different disciplinary background and high-
lighting different aspects of, and implications or guidelines for, communication practice
(for an overview see Lundgren and McMakin 2009).
In the field of natural hazards, we find that communication models have mainly been
developed to serve three major objectives: a) to raise awareness and to change risk-related
behaviours; b) to enable dialogue and mutual understanding; and c) to improve relationships,
cooperation and task coordination at the individual, organisational and/or community level.
In the following, we discuss their potential contribution to the four kinds of social capacities.
3.2.1 Communication to raise awareness and to change risk-related behaviours
How to influence risk-related attitudes and behaviours through communication appears to
be a main concern in the natural hazard-related literature. An integrated communication
framework has been presented by O’Neill (2004) in the context of flooding at the com-
munity level (see Fig. 2).
O’Neill (2004) suggests that different communication tools are needed and the goals of
communication vary according to the characteristics of the audience. Accordingly, people
differ in their willingness to actively manage, rather than deny, risks and to adopt or change
behaviours. The propensity to proactively engage with risks affects the time people need to
adopt protective behaviours. O’Neill advises that the relatively small number of people in a
Fig. 2 Integrated model of risk communication (O’Neill 2004)
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community with a high willingness to invest time and energy in adopting actions should be
involved from the very start of a communication programme and in a more participatory, face-
to-face way to benefit from their local knowledge, creativity and time when developing com-
munity approaches. These very engaged individuals might act as ‘local champions’ or ‘peer
educators’ to fellow residents. To encourage protective behaviour amongst those in denial about
natural hazard risks or those resistant to change their behaviours, other communication tools,
particularly social marketing techniques or campaigns, are more appropriate to get the message
across about how to behave in particular situations. Although O’Neill developed the model for
Australian communities, there is no reason why this could not be transferred to a European
context. For example, Deeming (2008) discusses the role played by such local champions in
localities threatened by storm surge flooding in the United Kingdom.
The model borrows from a number of the general conceptual approaches to risk com-
munication, particularly the mental model approach with its focus on perceptions/char-
acteristics of audiences and resulting communication needs, and the social network contagion
approach (see Lundgren and McMakin 2009). For a small group of individuals, their
involvement in a participatory process and face-to-face interaction might lead to the building
of a number of capacities at the individual and community level. However, as summarised in
Table 2, for most people targeted by one-way social marketing techniques, the potential for
social capacity building appears to be more limited.
Table 2 Social capacity building communication models to raise awareness and to change risk-related
behaviours
Individual level Community level
Two-way
communication
Knowledge capacities: build individual
knowledge on risks and ways to act and
the ability to find and understand
information
Attitudinal/motivational capacities:
develop self-confidence in knowledge
and personal abilities to critically
analyse information and to creatively
engage in finding solutions to a




leadership skills; planning and outreach
skills
Social/organisational capacities:
develop local ownership of the
communication programme; build
networks between individuals,
groups and organisations community
Emotional/mental: develop capacities
and resources needed to better cope
with the psychologically adverse






Knowledge capacities: building up
knowledge on ways to act; ability to
find and understand information
Attitudinal/motivational capacities:
raised awareness; interest and
motivation to act; build a personal
sense of responsibility
Emotional/mental capacities: resources
needed to cope with anxiety and stress
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3.2.2 Communication to enable dialogue and mutual understanding
Other authors have worked on improving communication to elicit mental models and to
enable mutual understanding. Translated back to the field of natural hazards, such commu-
nication may ultimately serve different ends, for instance socially robust decision-making,
participatory problem framing, option appraisal and scoping or consensus building.
Kolkman et al. (2005; 2007) for instance advocate a frame reflection and mental model
mapping technique to enable mutual understanding between decision-makers, experts and
stakeholders (in this case, representatives of special interest groups) in the context of inte-
grated environmental assessment (EIA) and flood defence planning. In this way, the facili-
tated mutual learning process about alternative risk frames, the perspectives on possible
responses and underlying assumptions, preferences and interests should ultimately help
decision-makers to identify and address controversies at early stages of the planning process.
Similarly, Burgess and colleagues (2007) propose a deliberative mapping methodology
to engage experts and citizens in an interactive dialogue on problem framing and option
definition that might be adopted for the appraisal of natural hazard risks. Kenyon (2007)
and Scolobig et al. (2008) have also recently presented participant-led multi-criteria
approaches for evaluating flood mitigation measures in Scotland and Italy, respectively,
whilst Stanghellini and Collentine (2008) have put forward a model for facilitating
stakeholder participation in the management of catchment areas (CATCH model). Again,
the focus is on structuring dialogue and deliberation amongst managers and stakeholders to
ultimately enable mutual understanding and to resolve areas of conflict.
These communication models draw strongly on the social convergence communication
approach (Rogers and Kincaid 1981) that conceptualises communication as a long-term
process, which is shaped by the values of all actors involved. Furthermore, these models
are clearly influenced by the social constructionist approach that challenges the notion that
‘expert’ understandings of risk are rational, whereas lay perceptions and behaviours are
emotional and hence irrational (see Lundgren and McMakin 2009). Rather, all actors
provide valuable knowledge and act according to alternative rationalities. Mostly, they
focus on dialogical two-way communication between experts, decision-makers and key
stakeholders, whilst the deliberate mapping approach makes explicit efforts to also involve
citizens or the wider public in interactive communication processes. Such communication
can contribute to different capacities at the individual and community level as shown in
Table 3.
Table 3 Social capacity building in communication models that aim at enabling mutual dialogue and
understanding
Individual level Community level
Two-way
communication
Knowledge capacities: learning about other
actors with a stake in the handling of
risks, what they know, what they think
and why; knowledge on risks, hazards and
prevention measures
Social/organisational capacities:
communication skills; ability to reflect
critically and to ‘deal’ with different
frames and perspectives; learning to
locate areas of agreement and
disagreement
Social/organisational capacities: finding
and pursuing shared/collective goals;
forming communities of interest and/or
identity
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3.2.3 Communication to improve relationships, cooperation and coordination
Another interesting way to approach risk communication on natural hazards has been put
forward by McCarthy (2007). Drawing on intra- and inter-organisational communication
approaches, he shows that communication on risks between and across the spectrum of risk-
managing entities before, during and after flooding events is as much about defining and
improving relationships as it is about conveying information and direction. Accordingly, the
management of natural hazards by public and private organisations can be understood as
merging classical task-oriented approaches to communication with approaches that focus on
strengthening relationships and human resources within and between organisations. These
relationships and resources build the foundations for effective cooperation between depart-
ments, agencies and organisations with high task interdependencies (Bouwen and Taillieu
2004). To this end, organisations involved in the management of natural hazards need to apply
a range of communication modes, channels and tools.
This approach probably has the most obvious links to social capacity building. Building
up human resources and relationships within and between organisations is central to this
approach. Developing these resources and relationships is therefore vital to better and more
efficiently use information/knowledge and to coordinate/structure actions. Social capacity
building potentially occurs at the individual and organisational level as summarised in
Table 4.
The foregoing review indicates how different forms of communication could contribute
to social capacity building within a society. Whilst approaches to build knowledge, atti-
tudinal/motivational and social/organisational capacities appear to be well represented in
the literature, there is little work on communication as a way to prepare people for the
emotional and mental impacts of natural hazard events. Furthermore, our review shows
that social capacity building has to be integrated into risk governance at various levels
allowing for exchange between all involved authorities and experts and supporting both
one- and two-way communication. In the following, we explore whether this is mirrored in
risk communication practices in Europe.
4 A review of risk communication practices in Europe
The goal of this review was to map the range of current risk practices, rather than to present
an exhaustive collection of existing communication projects. In this way, we were able to
explore whether theoretical approaches to the communication of natural hazard risks are
translated into practice and whether the range of practices is suitable for building different
Table 4 Social capacity building in communication models that aim at improving relationships and
coordination




Knowledge: learn where to get data, how
to use it and whom to contact
Knowledge: learn to work together to
achieve shared goals
Social/organisational: communication
and organisation skills, improved
relationships (establishing and
stabilising relationships based on trust
and experience)
Social/organisational capacities: ability to
manage/share information and to
coordinate tasks, establishing and
multiplying formal and informal
communication channels within and
between organisations
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forms of social capacities. Consequently, we took an opportunistic approach to data col-
lection using the wider network of the CapHaz-Net consortium as a starting point for the
research. Specifically, consortium members and interested stakeholders whom we had
contacted through workshops held in the early months of the project were asked to contact
professionals working in the field of natural hazards risk communication (national
authorities, practitioners and academics) with, ideally, a good overview of such commu-
nication practices in their respective countries. These professionals were then asked to
point us towards innovative examples of such one- and two-way communication taking
place within their countries. As this was an initial study—and following the approach taken
in this paper—we decided to focus on communication between decision-makers, stake-
holders and the public during the preparation and prevention phases of hazard management
(as opposed to during the emergency or in the recovery phase).
Information on the practices—including their possible contribution to social capacity
building—was gathered from 36 experts, most of them local and regional risk managers
and scientists that were involved in the communication projects. To gather material in a
standardised and comparable form, we used the guideline questions listed below.
• What types of hazards and risks are involved?
• What are the objectives of communication?
• What is being communicated?
• Who communicates with who?
• What channels and tools are being used?
• What are the good and/or poor qualities and the challenges?
• What is the contribution to social capacity building?
Most experts filled in the question form themselves (n = 22), whereas others preferred
to be interviewed via phone (n = 9) or face-to-face (=5). If available, we also reviewed
promotional materials and project documents to complement the data. A short case study
was then prepared for each practice, with Box 1 providing an example of one of these.
To evaluate the practices for their good and/or poor qualities, we compiled a checklist
of good practice criteria from the wider risk communication literature (Lundgren and
McMakin 2009; Mileti et al. 2004; Renn 2008). We considered general principles and
principles specifically applying for one-way and two-way communication (see Table 5).
In total, 60 cases were inventoried in 16 countries. The case description and evaluation
of websites and online communication platforms were based mainly on the assessment of
the authors. Findings for other practices were based on expert views and project docu-
mentations. Using the guiding questions and the checklist introduced above, we ensured
largest possible consistency across the 60 practices.
A full description of these 60 practices can be found at Appendix in Electronic sup-
plementary material. Here, we concentrate on the key results and characteristics that
emerged when we analysed the practices in relation to the insights gained from the lit-
erature presented here.
5 Risk communication and social capacities: good practice and challenges
To provide an overview of the practices, Table 6 catalogues them in terms of the types of
hazards they deal with, the spatial scale at which they operate and the main purpose of the
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communication. These categories are not mutually exclusive, so that a practice could be
counted in more than one category if needed.
As Table 6 shows, the reviewed practices are dominated by flood-related communi-
cations. This is mainly due to the fact that flood events occur in most European countries,
whereas avalanches, storm surges or earthquakes are much more dependent on specific
locations and topographies and are thus less ubiquitous. We can also see a dominance of
one-way communication practices that seek to provide information, raise awareness and
warn of events. When we analysed the reviewed practices in more detail, we found that this
one-way transfer mainly takes the form of information campaigns as well as forecasting
and warning systems and is disseminated through approaches ranging from one (e.g.
brochures) to several channels (e.g. website, mobile phone, television and radio).
Scale was also important here as two-way communication between authorities, stake-
holders and the public at risk appears limited largely to the local level of the municipality
and is applied mainly to floods and less to other natural hazards. These practices usually
aim at facilitating social participation in the planning and/or implementation of structural
and/or non-structural mitigation measures. A closer look at the rationale for participation
reveals that, in most cases, such participation mainly serves to promote a wide acceptance
of measures amongst residents rather than facilitating a more profound discussion on the
benefits and the costs of mitigation measures, the residual and emerging risks, the
thresholds of acceptable risks and of the desirable safety levels. Who gains and who loses
from structural and non-structural prevention measures and how this relates to solidarity
Box 1 Example description of a one-way communication practice (all descriptions are available from
Appendix in Electronic supplementary material
Practice #60 ’Making people flood wise’ flood awareness raising campaign, Environment Agency, UK; 
continuous since 1998 
Type of hazards and the risks involved: Fluvial and coastal flooding
Objectives: To raise awareness, to inform to encourage people to prepare in advance of flooding and 
to take appropriate action in response to flooding, and to build trust within communities.
Who communicates? Environment Agency, local champions and local partnership organisations to 
the public at-risk (people living, working and travelling in flood risk areas).
Communication tools/channels: Mainly through one-way communication tools and through diverse 
channels, e.g. advertising in local TV, radio, press, floodline pack and directories, flood guides, flood 
product booklets, business online flood guide, flood warning services and public events such as 
Gardeners World and a Flood Awareness Week. 
Good or/and poor qualities: The practice stands out as a multi-step and long-term communication 
strategy that is well planned from the outset and that changes its focus and its contents according to 
the needs of the audience, i.e. year 1:  raising awareness, year 2: transfer of awareness into action, 
years 3-5: maintain awareness and encourage action, year 5: information and support to take action, 
years 6-7: maintain awareness and focus on specific groups, years 8-9: maintaining awareness, 
information and support at the local level, year 10: community engagement and trust building, year 11 
and onwards: local and targeted activities. The needs of the audience were investigated and the 
results were used to develop the communication programme. Celebrity endorsement helps to gain 
people’s attention. A diversity of communication tools and channels are used and the target levels of 
the communication programme are clear, and are being evaluated across all eight targeted regions. 
Indirect and face-to-face communication are coupled as the latter seems to be most effective in 
encouraging people to take preparatory actions.
Contribution to social capacity building: The practice aims at raising risk awareness of at least 
55% of the audience. Of those who are aware of the risks, 63% should take preparatory actions in 
advance of flooding. 10% of ‘vulnerable’ people should be informed of their flood risk. 
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within and between municipalities are questions that are rarely addressed in these com-
munication practices. Here, we can also see the importance of wider governance processes
(Walker et al. 2010a) as well as the economic context as, particularly in Eastern and
Southeastern Europe, there were hardly any examples of successful two-way communi-
cation due to the dominance of top-down planning regimes (Komac 2010 in Ho¨ppner et al.
2010) and a lack of funding (Maghiar, Stanciugelu and Armas 2010 in Ho¨ppner et al.
2010).
The practices were further reviewed for good qualities using the information provided
by project experts. Table 7 summarises the findings from all 60 practices. These qualities
are robust in that they would support effective communication in any geographic context.
They relate mainly to the project frame, the content and design of communication, the
language and tools being used, the timing of communication and the availability of
information, and outreach activities. For instance, a written communication plan and a mix
Table 5 Checklist of good risk communication
General criteria of good risk
communication (Lundgren and
McMakin 2009; Mileti et al. 2004;
Renn 2008)
Criteria of good one-way
communication (Mileti et al. 2004,
CapHaz-Net expert workshop in
Ljubljana in June 2010)
Criteria of good two-way
communication (Lundgren and
McMakin 2009, Renn 2008)
A communication scheme,
strategy or programme are in
place
The purposes and objectives of
communication efforts are clear
The roles, responsibilities and
resources of the involved actors
are clear
It is clear who the ‘audience’ is
Communicators have analysed the
key characteristics, perceptions,
concerns and knowledge of the
audience
The communication modes,
channels and tools match with
the purposes, the situation and
the needs of the audience
The communication process and
the outcomes are evaluated
Communication is repeated and
ongoing rather than one-off
Clear, simple language is used
rather than purely technical or
statistical terms and
probabilities
The information is consistent and
supports people in their search
for more information
Communication gives clear advice
on how to behave
A mix of verbal, written and




Additional information should be
placed in the community and
local people help to disseminate
and champion information
Information is accessible for






Communicators use ‘windows of
opportunity’ after a hazard event
that might increase the general
openness for information




There are adequate financial




Involvement should start early
and run throughout the risk
management process
Organising bodies should be
committed to listening to, and
acting on the issues raised
Organising bodies should
actively communicate how the
stakeholders’ or the public’s
contributions influence their
work and decisions
Relevant stakeholders should be
carefully identified and equally
represented in the process
All relevant information and
decisions should be openly
communicated and made
available to the participants
All stakeholders should have
equal access and capacity to
participate
Dialogic communication tools
should be led by a neutral and
professional moderator or
mediator
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of different tools and channels that fit the audience needs were considered strengths of
some of the reviewed practices. A number of flood-prone cities effectively combine maps,
public events, visual presentations and art and media reports to raise awareness, whilst
permanent tools such as flood markers help to keep the memory of past events alive.
Furthermore, wide availability of up-to-date information as well as clear and intuitive
design was highlighted as good practice by the stakeholders on whose views the practice
reviews were based.
However, we also noted considerable challenges that are summarised in Table 7. For
instance, the fragmentation of responsibilities and competencies, as well as administrative
divisions, was reported by the stakeholders as a serious obstacle to an effective chain of
information and warning delivery. Inconsistencies between campaigns and their core
messages were also highlighted as challenges, particularly at the national level. For
example, the ‘Go in, Stay in, Tune in’ advice issued by the ‘Preparing for Emergencies’
campaign in the United Kingdom (practice #51, Appendix in Electronic supplementary
material) contradicts a campaign run by the UK Fire and Rescue Services, whose common
sense catch phrase is ‘Get Out, Stay Out, Call Us Out’. Similarly, multiple sources of
warning and information messages may lead to confusion and ultimately reduce the
credibility of both the information and the sender.
Two-way communication practices also have their challenges, with key problems
mentioned by stakeholders including existing local socio-political conflicts, a limited
amount of room to actually influence planning decisions and, at times, a reluctance to even
conduct such time-consuming processes on the part of both authorities and the local public.
Another point of criticism is that, whilst the reviewed practices offer a range of
promising tools to communicate on natural hazards, they are rarely embedded in a more
comprehensive and long-term strategy. For instance, risk maps or forecasting systems were
not necessarily well advertised amongst the public through additional information mate-
rials or events.
Of particular relevance to social capacity building is the fact that the bulk of commu-
nication practices was aimed at developing knowledge capacities (n = 49) and attitudinal/
motivational capacities (n = 45) rather than fostering social/organisational (n = 23) and
emotional/mental capacities (n = 2). With respect to attitudinal/motivational capacities,
the building of risk awareness dominates whilst considerably fewer practices attempt to
Table 6 Summary of communication practices
Hazards Floods (40), debris flows (8), landslides (7), storms (6), heatwaves (5), snow
avalanches (4), storm surges (4), rockfall (3), droughts (3), earthquakes (3),
rock avalanches (2), forest fires (2)
Spatial scale Local (24), national (13), national-regional (8), regional-local (6), national-
regional-local (4), regional (3)
Communication mainly
serves to
Provide information and raise awareness (46), warn of events (22), train for
emergencies (12), forecast events (11), implement non-structural measures
(10) [land-use planning (6), risk/hazard maps (4)], plan non-structural
measures (8) [land-use planning (7), risk/hazard map (1)], plan structural
measures (7), implement structural measures (7)
For the purposes of this paper, structural methods are considered to involve the introduction of physical
structures, such as debris catchers or flood defence walls, whilst non-structural methods refer to other kinds
of solutions, such as the creation of hazard maps or attempts to reduce the risks from hazards through careful
land-use planning
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Table 7 Good aspects, poor practice and challenges of the reviewed practices
Good practice Poor practice and challenges
Project frame
A communication plan exists that outlines the
purposes and the timing of communication efforts
as well as the channels and tools to be used
Responsibilities are clearly assigned, and it is clear
who the audience is
There is a regular evaluation that serves as the basis
for improvements
Communication is a long-term effort rather than a
one-off event
Project frame
Fragmentation of communicators and unclear
division of responsibilities
Complacency with achievements and one-off efforts
only
Lack of willingness to communicate on behalf of
both risk-managing bodies and the public
Unfavourable conditions for participatory processes
in particular (e.g. lack of/unprofessional
moderation, no room for negotiation, biased
selection of participants)
Content
Matches the needs of the audience and is tailored to
vulnerable groups
Information is clear, concise and complete
Content is informative yet entertaining and curiosity
arousing
Gives information to help people assess their own
vulnerability and provides specific behaviour
advice and instruction to reduce it
Communicates self-responsibility rather than giving
a false sense of security
Explicitly addresses the adverse psychological
impacts of hazard events
Supports people in their search for more information
or help
Content
Inconsistencies between messages (e.g.
contradictory behaviour advice in different
information campaigns)
Incorrect messages (e.g. false warnings) might
undermine their credibility and trust in services
Information is often too generic and not targeting
specific groups
Language
Language is clear and simple without being
patronising or simplistic
Does not rely on purely technical or statistical terms
and probabilities
Language
Expert-dependent terms (e.g. 100-year flood) and
probabilities are perceived very differently across
individuals
Lack of scientific advice on how to frame risk
messages in particular situations
Outreach/availability
Communication channels and tools are widely
available
Local networks and peer-to-peer communication are
used to spread information
Proactive work with the media
Outreach/availability
Communication channels (e.g. internet) are not
available to all
High media attention may trigger ‘event tourism’
Communication tools and channels
Different communication channels and tools are
used and fit the purposes of communication.
Easy to use (e.g. user-friendly navigation in online
flood forecasting systems) and allow quick finding
of information
Awareness
Frequent communication (e.g. warnings) may reduce
vigilance
General awareness of communication tools is low
(e.g. risk maps)
Design
The design is graphically concise, intuitive (e.g.
colours on maps) and allows a quick and broad
understanding of information
The design of icons is harmonised to increase
readability across Europe (e.g. severe weather
warning systems)
Trust and conflicts
Lack of trust in communicating bodies
Variety of interests and existing socio-political
conflicts, for example, perceptions of inequity and
unfairness of mitigation measures and a lack of
solidarity in communities can compromise the
acceptance of management measures
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strengthen people’s sense of self-efficacy and agency. Interestingly, only 20 out of 60 cases
have been empirically evaluated with respect to their actual effects.
We furthermore found that only a few communication efforts (n = 6) actually corre-
sponded with the three theoretical approaches to risk communication that we outlined in
Sect. 3.2. The United Kingdom ‘Making people floodwise’ campaign (see Box 1) is one of
the rare examples of a comprehensive and long-term strategy to raise and sustain the
awareness of flood-affected communities over the years. Funded by the Environment
Agency as part of the UK Flood Warning Investment Strategy, this practice stands out as a
multi-step strategy that was well planned from the outset and that alters its focus and
contents according to local needs that are continuously investigated (e.g. raising and
sustaining awareness, transferring awareness into action, building trust and community
engagement). A diversity of tools and channels are used such as booklets, festivals, media
advertisement and flood warning services, and the campaign is being evaluated across all
eight targeted regions. One-way information is coupled with face-to-face conversation with
local residents as the latter seems to be most effective in encouraging people to take
preparatory action and to spread messages in the communities.
A further good practice example of dialogue-oriented communication is the so-called
Etsch-Dialogue in South Tyrol in Italy (practice #21, Appendix in Electronic supple-
mentary material). The Etsch-Dialogue is one of the projects through which the province of
South Tyrol implements the EU Water Framework Directive and it is financially supported
by the EU. Nearly 60 representatives from 45 organisations, interest groups and province
authorities met regularly over 2 years to jointly deliberate on structural and non-structural
flood and debris flow prevention measures. Additionally, the public in the six affected
communities along the river Etsch was kept informed through diverse information mate-
rials that were professionally designed by a public relations agency as well as through the
media, excursions and exhibitions. Although not empirically evaluated, the regular
stakeholder dialogues have arguably facilitated exchange and networking between par-
ticipants. In fact, stakeholders have committed to meet in the future to continue to
cooperate and establish working groups.
Finally, flood partnerships in Germany represent good examples of communication that
aims at improving the cooperation between all risk-managing authorities of a catchment
area and the coordination of their prevention and emergency actions (practice #15,
Appendix in Electronic supplementary material). Regular meetings help authorities to co-
elaborate risk maps, public information material, forecasting and warning systems as well
as land-use plans that go beyond single municipalities. Of particular note is that these three
examples not only target knowledge and attitudinal capacities (e.g. awareness and self-
Table 7 continued
Good practice Poor practice and challenges
Timing
The information is up-to-date and continuous
The content and intensity of communication follow
the temporal development of hazards (particularly
in the case of seasonal hazards like droughts)
A combination of one-off, episodic and permanent
communication is used (e.g. exhibitions,
newsletters and flood markers) to both arouse
interest and keep memory alive
Resources
High costs, time- and energy-consuming
Lack of funding
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efficacy) but also social and organisational capacities (e.g. communication and organisa-
tion skills, trustful relationships and ability to share tasks).
The ‘Making people floodwise’ campaign, the Etsch-dialogue and the flood partnerships
are examples for long-term comprehensive communication strategies with different
objectives. These practices follow a multiple-tool approach that is tailored to the specific
situation and audience and sensitive to changing communication needs. Lessons from such
practices can serve as a valuable basis for improving future communication efforts across
Europe.
6 Recommendations for communication practice
Our exploratory review of risk communication practices and the empirical examples
suggest that few communication efforts actually correspond with models propagated in the
natural hazards literature, thereby building different types of social capacities in concert.
However, the bulk of the reviewed practices include good or innovative elements that
could be combined to produce more integrative and effective communication strategies.
Indeed, whilst many promising tools are currently being trialled, they are often disparate
and not embedded in more comprehensive long-term communication strategies.
Based on lessons from the inventory and the literature, Table 8 describes what such
communication strategies amongst authorities, stakeholders and the public might look like
in the prevention, preparation and warning phases for natural hazards. It also indicates
further good practice examples from the inventory (available from Appendix in Electronic
supplementary material).
First of all, a long-term strategy that pays attention to different communication needs
seems necessary to prepare people for the adverse impacts of natural hazard events and to
prepare the ground for more effective warning and emergency services. Such a strategy not
only aims at raising awareness but also at sustaining it over the years and specifically
targets knowledge and motivational as well as emotional capacities. At the same time, two-
way communication in appraisal and decision-making processes potentially strengthens
social and organisational capacities and supports shared solutions (e.g. planning decisions,
local communication and warning tools).
Whilst these strategies should be applicable across the spectrum of natural hazards, we
stress, as others before (e.g. Sorensen 2000), that there is no single best guide for all
situations. Consequently, multiple-tool approaches appear to offer an effective way of
building long-term communication strategies in ways that may also enhance social
capacities. Such approaches enable communications to be tailored to reinforce each other
whilst also accommodating the specific context of the hazard situation and changing
communication needs as a result of shifting positions within the hazard cycle (Fig. 1).
Crucially, multiple-tool approaches also have sufficient versatility to accommodate the
varied needs of community members and, of course, the wider risk governance context,
including the need to build stronger relationships and dialogue within and between the
public and the relevant local and national stakeholders. For example, whilst it represents a
largely one-way form of communication, the Environment Agency’s ‘Making People
Flood Wise’ campaign (Practice #60—see Box 1) shows promising aspects in that it
employs multiple forms of communication—some of which go beyond the emergency
management sphere in a bid to make links with the wider community. For example, by
attending events which are not focused on flooding, such as the Gardeners World Live
show, the Environment Agency is attempting to build relationships with wider audiences
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who may not normally engage with hazard planning. Of course, the use of a multiple-tool
approach is also adaptable to different positions within the hazard cycle, with other, more
immediate methods and techniques being able to build on the longer-term, more ‘every-
day’ forms of communication, should a crisis occur. For example, in the event of a flood
event, the Environment Agency can call on its Floodline Warnings Direct service, which
can warn people of an event by telephone, text or email.
7 Conclusions
By reviewing the interrelationships between risk communication and social capacity
building in theory and practice, this paper contributes to the field of natural hazards
research by integrating two hitherto separate strands of the literature. Combining these
literatures has allowed us to draw four key conclusions.
Firstly, we have introduced a typology of social capacities and have argued that,
depending on the communication approach one takes, knowledge, attitudinal/motivational,
social/organisational and emotional/mental capacities can be targeted to different extents.
We have also shown that such a typology can serve as one basis for a systematic evaluation
of risk communication practices.
Making such evaluations appears particularly important given that a second key finding
of our review is the existence of a gap between the theory and practice of risk commu-
nication in a European context. Specifically, we identified a disconnect between the rec-
ommendations for long-term, coordinated communication strategies that can be found in
the research literature (e.g. Hagemeier-Klose and Wagner 2009; O’Neill 2004) and the
isolated nature of the many promising practices and tools that are currently being trialled in
Europe. Based on our review of both literature and practice, we have recommended that if
risk preparedness is to be improved, a longer-term, multiple-tool strategy is needed that
builds up emotional and mental resources and knowledge on how to act, which keeps
memory alive and combines episodic, regular and permanent tools. If promoting risk
prevention measures is the main goal, the diversity of interests shall be considered by
enabling a lasting dialogue between stakeholders and by informing the wider public.
Thirdly, and following from this second conclusion, our research suggests that the
ability to foster social capacities should be added to the list of factors to consider when
designing risk communication initiatives. Currently, the literature recommends that the
mode and format of the communication should be tailored to the characteristics, com-
plexity and ambiguity of the risks at hand (Renn 2005, 2008). However, our review of the
relevant literatures shows that it could also be beneficial to include social/organisational
and emotional/mental capacities as they are valuable basic resources that may help people,
communities and organisations to better deal with a range of external stressors and hazards.
Building in a role for social capacities is particularly important because our review of risk
communication practices across Europe indicates that few of these practices aim to build
people’s sense of agency and efficacy or consider the social/organisational capacities that may
improve cooperation and coordination between people and institutions and, in so doing,
potentially create wider social benefits for the community that go beyond keeping people safe
from hazards. Instead, the majority of current communication practices that we reviewed are
one-way efforts that are focused solely on improving hazard knowledge or raising risk
awareness. Whilst practices which aim exclusively to increase knowledge capacities and risk
awareness are well intentioned, they also are problematic, because they rest on an overly
simplistic model of human behaviour (the assumption that people act as rational individuals
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whose behaviour will change if only they are provided with more/better information on a
subject). They thus suggest adherence to an outmoded ‘deficit’ model of one-way communi-
cation (Hilgartner 1990; Frewer 2004). Indeed, our review indicates that it remains a challenge
to trial two-way, participatory communication projects that involve those people at risk, par-
ticularly in the pre-assessment and appraisal phase of risk situations, but also in the planning of
prevention measures. This is already happening in other risk-related fields (e.g. Horlick-Jones
et al. 2007) and we have highlighted promising models and practices such as mental mapping,
deliberative mapping or different forms of stakeholder dialogue for the context of natural
hazards (e.g. Kolkman et al. 2005; Kenyon 2007; Scolobig et al. 2008; Burgess et al. 2007).
However, such ways of working have not been trialled extensively in the natural hazards field.
Fourthly, the data generated for our preliminary study suggest that remarkably few
communication practices have actually been evaluated. As a result, there is little reflection
on how the framing, timing and design of communication initiatives may influence their
effectiveness. This lack of more systematic evaluation is not a purely European phe-
nomenon but has been reported elsewhere (e.g. Rohrmann 1998). Therefore, it remains a
challenge to find ways to better institutionalise evaluations into risk management practice.
For instance, it might be possible to incorporate such evaluations into existing vulnerability
or resilience assessments. Whilst structured surveys may serve to find out whether mes-
sages have actually reached their target group, interviews, group discussions and stake-
holder workshops can be used to test whether the design, language, content and timing of
risk communication meet the needs of the target groups. Repeated surveys are a way to
measure social capacities and risk-related behaviours before and after communication
initiatives to asses the actual effectiveness of risk communication.
Finally, we hope that this exploratory review stimulates further efforts to survey—and
learn from—risk communication practice. In particular, we believe that it is important to
explore the possible relationships between communication and social capacity during the
longer-term recovery period that follows a disaster. An exploration of communication
between residents and the various public and private (e.g. insurers and builders) stake-
holders involved in the recovery process—and the effects of this on social capacities—
could prove very valuable.
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